The chemistry of mixed-valence coordination compounds has been investigated extensively during the last 10 years.',2 Starting with the preparation of the Creutz-Taube ion,, much attention has been paid to binuclear complexes containing ruthenium in the formal oxidation states I1 and III.'q2 Electron transfer from Ru(I1) to Ru(II1) can occur thermally or optically by light absorption into intervalence-transfer (IT) bands. However, this photoredox process is apparently not associated with any permanent chemical change. A rapid back electron transfer seems to restore the starting complexe~.~ On the contrary, photoredox reactions following inner-and outer-sphere IT excitation from Fe(I1) and Ru(I1) to Co(II1) are well
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We report here our observation of a photochemical reaction induced by an optical Ru(I1) to Ru(II1) IT transition.
Upon (9) [Ru(CN),lk does not absorb above 300 nm.' (10) This reaction proceeds not only photochemically but also thermally.
At 20 'C the half-life of the ion pair was 7 X lo4 s in aqueous solution.
( 1 It is suggested that photochemical product formation, following IT excitation of the ion pair, can be described by the reaction scheme given by eq 1-5. The starting ion pair is substutitionally
inert. [Ru(CN),]" is kinetically stable and also [Ru(NH3)'Cll2+ is known to undergo only a very slow aquation of C1-with a half-life greater than 10' s.I7 The ion pair, generated by IT excitation (eq l), may diffuse apart (eq 2). [ R u~~( N H , ) , C~] + aquates rapidly (eq 3) with k = 5 s-I.l8 Substitutionally labile [Ru~~(NH,),H,O]~+ l 9 reacts with [RU11(CN)6]4-(eq 4), which is present in large excess. The formation of the binuclear complex is certainly facilitated by the high opposite charges of the reacting ions. Finally, electron transfer (eq 5 ) restores ruthenium to its stable oxidation states, yielding the blue product. The low quantum yield of the overall reaction (@ = 0.002) is most likely determined by the extremely rapid thermal reversal4 of reaction 1, which competes with the diffusion apart from the primary electron-transfer products (eq 2). We tried to detect [RU(CN),]'-by flash photolysis using its absorption maximum at 455 nm ( e = 875)20 to monitor its decay. A transient absorption of [Ru-(CN)6l3-was not observed. According to the time resolution of our equipment in this experiment, the thermal reversal of reaction 1 should proceed with k > lo5 SKI. Migratory CO insertion, which generates a metal acyl system via formal C O insertion into the metal-alkyl bond, serves as a fundamental reaction of organometallic chemistry' and functions as a key step in several homogeneous catalytic transformations.2 Lewis acids moreover promote CO insertion3q4 to produce metal acyl-Lewis acid adducts. We now report that cationic coordinatively unsaturated Cp metal carbonyl complexes (Cp = q5-C5Hs) also induce methyl-CO insertion on a second metal center5 and form an acetyl ligand bridging two metal centers. Although several bimetallic complexes bearing p-acyl ligands are known,6 their syntheses entailed neither starting with a mononuclear acyl complex nor Lewis acid facilitation of the CO insertion step. We accordingly found it expeditious to first demonstrate that bimetallic p-[q'-C,O]-acetyl compounds can be obtained from mononuclear acetyl complexes. Neutral acetyl complexes la,b and 2 coordinate the appropriate Cp metal carbonyl Lewis acid 3-5 (eq 1 and 2) by generating the 3 4,M=Mo
bimetallic p-acetyl adducts 6-9. Labile i~obutylene'~ or tetrahydr~furan'~ complexes of c~F e ( c o )~+ P F~- 
